Selective visualization of rodent locus ceruleus by a radiolabeled N-methyl-4-phenyl-1,2,3,6-tetrahydropyridine analog.
The neurotoxic metabolite of N-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP), 1-methyl-4-phenylpyridinium, selectively accumulates in dopaminergic neurons via the dopamine reuptake system. Consequently, nontoxic radiolabeled MPTP analogs may be potentially useful for visualizing catecholaminergic neurons in vivo. N-Methyl-4-(4-hydroxy-3-[125I]iodobenzyl)-1,2,3,6-tetrahydropyridine [( 125I]MHTP), an analog of the nontoxic N-methyl-4-benzyl-1,2,3,6-tetrahydropyridine, has been studied in rats and mice. After intravenous administration of [125I]MHTP to rodents, the initial accumulation of radioactivity within the brain was found to be comparable to that of radiolabeled MPTP. Following intravenous administration of [125I]MHTP, in vivo autoradiographic visualization of the rodent brain revealed selective accumulation of [125I]MHTP-derived radioactivity within the locus ceruleus; there was no accumulation of the radiotracer within dopaminergic fibers and cell bodies. The accumulation of radioactivity within the locus ceruleus was blocked by pretreatment with pargyline, a result suggesting that an MHTP metabolite formed by monoamine oxidase was responsible for the localization of the radiotracer within this structure. The anatomical distribution of the radiolabel demonstrates selective accumulation of this metabolite within noradrenergic cell bodies and those fibers making up the locus ceruleus. These findings further suggest that nontoxic metabolites of MPTP may become useful for in vivo labeling of selected populations of catecholaminergic neurons.